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1020000069229 ^4: 2001/10/15 

ik^-B: CDMA ^4-^14 (Space-Time) wfll ^r^H^ 

* °fl ^1*3 4^ £#ei ^s)-^ ^AiAis^ c-llolE^ Oj-g- 

*H 4°1^ ^ti^l 4^- sfl^tf-i- J±^H ^ X\)^}7] 

7l^ofl 3M4. <^tiV^ 0.5. CDMA o]ff^l 4^ E 3°fl4 *g£i<q 

iasM^. 33. « 0 >^o.s. c-floiEi sr)-^ ^Jil- 44^4 

. °H 44^4 afl^ Sflo]^ ^ofl <^ 2fl^"# &^}7) 411* 
^Jll- ^^7llV 44^T 3\}0]T$ ^ ^iL^ ^34^, <^ C-flOlE) 

£.^f>\z\) *}-%-nSL5l &4. & I^H-cr usiM- 433: « 0 >«^ ^^*> 
4 43141" 3 -§"4 44^5" Al^uflo] crfw^ e^o^ j£#ei ^4^ ^ 

34 ^jAiio] cflolE^ -§■-§- 4 -§-44 z\)o)r$ £sH) rcf-el- ^-e-^ o.s 

4^^- «4 44 €sW4 ^4 34*1 ^34^r 4^-1- *114 

4$4. 

£. 1 

[4144] 

^14314, ^3jL, -#^4 ^JjL 
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3-§-*8 ^1 ^ A]^Efl ^ ZL « 0 >^ { High 

Performance Space-Time Array Receive System and Method Using Fading Rate 
Indicator } 

33 ^x|:£ ^a>^ ^ a]^s.^ <Heflol aj-g-^ ^ efliS «J ^ to 

33 ^*fl o]z]]o] aj-g-^ ^ efl^ 

DD(Decision-Directed) ^ <^J1^#^- aj-g-t!: ^^-^l*}- wfll ^^1^3 

S. 1^ S. 2°fl JgT^ #AflS>7fl-i+BH! T^^, 

£ 5^ *M*3 ^« ^ ^ ^7} 9] ^ ^o] 

£ 6^: 3fflo]^ *fl^o] -sH- ^^-f- ^ « ^71^1 W ^o] 
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100 : yfl'I^Bim- 

120 : cq^ll «i ^ ifle^ 

140 : ^M^o] -tl^-f- 

160 : 

170 : 7l^A]s. tHM 



3r ^-Jl^ ^ X 
110 : RF/IF/ADC £: 
130 : 7W*\ *3)&| 
150 : ^t^tt -^n 3 - 

161, 162 : s$7) ^ RAKE tM^l 
180 : 5..S.A1H 



<i3> a. ^xg^ CDMA ^d-g-^Uli^H &<H*i si] o]^ S-T Bfll 

<14> o^uj^os. ^^a> 7 > ^HfJ- CDMA -T-^d^^l^l^^^^^ E^l^(^:^:7l)oll 

*1 31 °iig *fl^4| sfl^^M: Ji^*>7l 5)-^* ^fl^-i- °J^7m & 

^^r^-^l Aj-g-sfliLji ^cj- (Qualcomm Incorporated, Mobile Demodulator 
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Architecture for A Spread Spectrum Multiple Access Communication System, US 
Patent 5764687, June 1998). 

^&°1 *H^3 $H^§- JiLtfwM $1*1H ule) ^ <a^7l^> « 
^ *fl^* ^*r5W. ^M", ^r^7l7l- jh^S. o}^6\) 42]. ^ 

^711 ^U^M M ^-1: €-2-7} $X^. ^5. -g-^^ 

>H a] ^l^>ni IS-95 CDMA aI^eAoHa^ 3.^- ^^-71 # 

£| t^^M ^^N-, IMT-2000 Al^^jq- cflo]^ ^ ti] *j)^-s> 

^ 71^1^-oflA-]^ ^a]s(^^t ^MIJL c-11oTe]-)1-o] ^aHI ^ 

*r 5^. °1 ^-f ^#3^5. ^Mls^ ^!^°1 ^-tls^ ^41*1 
^7l nfl^-ofl t-flolEf ^1^)^ nfl^ *fl^ 7j 

^o> ^Al^oj: 33.3. ^SM: -r $1^ ^ cflolej ^a]^ 

3)^ <fe ^Aj^i ^sM: <a-^ ^ 3^ 7] 

7^-8-7101^1, ^x^lol ^2=%! ^r^l^l'^] KR98- 12990, 1998 \i 

iJ^Sl CDMA Al^^o^ %3.(7]x\^«H*\ o^^o.g.sq *g a) 

4. CDMA^^ E 5^1 ^^^H 4^3H ^o)x^o_s. ^}°]^\ 

x\SL^ 2fl^# ^-§-3 *L#f>}^ ^i^7l#^ ^bHt» ^«H=- 
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<16> ttj-BH, -#7}® *W ^ ^«^T Hfl'g <?>31 

m- ^-§-^1: CDMA ^ ^H^Sl ^^ofl^ 3\}o)t$ sfl^ofl o}^. sfl^ 

M.^}7) ^fl^# ^a]^ tifl, ^^^l ^#^-«?V ^ 

-a- ^^i ^>q^ ( ^ *mz\ 

^ ^ *}--§-] 

<17> ^-71^1; ^-^-i: ^^}7) <£#^ ^ofl l^eia, CH-o] ^Efll^S 

^•71 4^ t§^ 4^71; #7] 

^ <#&7); ^-7} spg* ^71^ #3j-g- «>o> sRo^ E ^ ^ 

^*Rr M-^; ^1^^ dlo}Ei # ^JfeL-i- afl^-ul 

S»^r ^H^Rr p}ol£L5. S5.^H; <#7] ^^Hr ^^S-fEi 



1020000069229 
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^A^r ^8 #4 *r4l€ 31°1^ #-§" ^3 £.3. ^-o> s}-^ 

* ^ zjol* jg^oj ^ 

#3:4 ^AlAl^l- «a^^6> 7>^^1 ^Eil: ^^^H ^"71 tq^l^ «J 1-11 1= 

^Jl^S 7>^1 "JiEi-I- ^*Kr 

s*H=- ^-2:71; ^71 ^-a^H^H *m^r °l-g-*H *H°1 

^ ^*Hr ^* « ##7l; #7l 14-^* ^fl^ ^71^ #3* 

o> 21] o]^ *fl^ ^3*Rr ^2}-^ ^S-f; #J< 

°} nflojEi -§; ^1^^>J1 Aljro} *U<>l*Rr *H^L3. #7l 

£#5-1 ^^«.5.«.e1 £§ei tfl 

£-3 Spg* <#&7]£\ 

a}b«j=L; #7] ^^7}9] #1^ <&%^*\ ^*Rr 3. ^7} 

; #7) %}°}3. ^7}°\)*\ ^^°) #^Kr ^1- ^-g- ^ e] 

^1^ ; «J ^JLeI^* ^-§-*>7l $J*fl #71 eMe^ 3g 

31 ^71; * #71 7l^AlJr ^7151 #^3}- ^AlA]^ og y% ^0} 7 }^x) «|E^ 
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^-^m will ^Al^Bflol ^^-^4. 

<19> atb, oVBfluf^Ei ^A)5LM ^lH ^^ISl- ^4"^ 

-tlS^S. 7>^1 «1B1» #*>o) ^ ^E^^-O.S.^1 ^*Rr *ll 1 

331; ^1 ^1 l3-7fl<^ #3^1J># ^S^tt 2^7]1; V\^9\ 4S7l^ofl^ s). 

«* °l-g-^ ^l^l^ ^*Kr *fl 33:711; <$7] A) 33:71121 ^ 

* ^5^1- 311 ol^ S#sl ^r^Hr-I- ^*Rr ^ 4331; 

tflolE-l # afl-g-SKn. ^1x^1 *lH*Rr *fl 53-711; #7l 43:3151 

^§&^ ^V 7 l ^Al^ Aljro} c-flolE^ <^il5. ^> 5}-^* « ^7131 

^ *J°1» ^*Rr *fl 6^7)1; <a^^> 7l^Al^l- ^ 

^*Rr 73:711; ^-71 *ll 73:7llsl ^^^> 7}^*1 *)e1# ^^Kr *\) 

83711; ^ ^-71 83" 711^1 ^§3Mr U ^ ^11 ^ ^sL ^fl^Kr 

^193 Tim ^-^.S ^ eim ^ aItJ 7l§ wj ^ ^ZLel#* 

<20> H>^^.7fl, #7l 31 83:711 ^r, -^71 r\^°\ ^Si7]9] %%^r <&^*\ 

^M- ^*Hr 31 1 ^-*331; ^-71 afl 1 A-^HCf 711^1 ^Ir^l ^11 # 

31 2 ^.a 3:711; #7l ^ 2 ^jac^l^ #7] cf^S] s%?\2\ wn-ir 

lim^o} A^S. ^131^1 rfl^fl 7l^Aisl- ^*Hr 31 3 ^a.3711; ^ 

^"71 3 tfJLi&Jfl&l <g^ 0 > MMSE-DD(decision-directed), 

LMS-DD, NLMS-DD ^ RLS-DD ^ ^-§- ^^sl^* -f-sfl 7}^*} ^t]^ ^ 
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^ 1020000069229 #^ 2001/10/15 

^*Rr *l) 4 S^ui, #71 ^1 83:711 ^ ^3#-S- #7] ^^]^ *J $ 

^ iflE^ o. s *fl^Kr *fl 937)11- ^ ^iLS. ^ ^ « 

^ Al^> 7l§ «g ^ o^^^g. 3-8-$ ^V-^R> «1|<£ ^#«<HM *fl^4. 

Z^S] tJ-^S ^l^t^. 7>^1 ^JEH- ^ 

^ *fl 13:711; #7l afl 1^7115] #s)^1Jl# ^-S^ *)1 23:711; 42:71 
vfl<KM 4-^* °l-§-*M ^1 ^^Kr 33:711; #7l *tl 33 

711^1 ^^^> 3H*3 «^ £#5l ^*Rr *)1 43:711; ^# 

€ cfl o) b] ^il^^ji ^H*>^ ^1 53-711; #7l 

*H 43:711^1 #71 ^#=1 ^1^51 cflo]El <g^°.3. ^} 3\-o^ ^ 

^ #^71^1 ## zjolf £ 63711; tH^S] ^^o^ <y^y> 0 > 71 

S^l^l- M*Hf *0 73:711; #7l *)1 73:711^1 ^H0Jl# SJ^^r 

MMSE(Minimum Mean Square Error), LMSCLeast Mean Square), NLMSCNormal ized 
LMS) ^ RLSCRecursive Least Square) -f-21 ^-§- ^J^# ^Jiel^^- °l-g-S>a} 7} 
#*1 ^Ei» ^sRr 83:711; ^ #71 83:711^ U <8>8 ^11 S 

33 <imo.3. afl^sRr ^193:711* ^l^^l ^ 

<22> ^Cf H>^^7fl, #71 83711^, #7l ^S7l ^ <^ ^ «*o} 

^^Rr *fl 1 ^i«3:7ll; #7l *fl l >H«^^ ^£ #-^3 JfJ:«- # 

3*Hr *11 2 ^«_cf31; # 7 1 ^ 2 ^tL 3 Tlicq ^> 7 ) c^eq ^.g. 
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7l XI 3 #^4 ^r^l^lSL* <a^°r MMSE-DD(dec is ion-directed), 

LMS-DD , NLMS-DD 3l RLS-DD -g-^ ^-g- ^Jisl^# °l-8-*H 7}^*1 tfjBj 

♦ ^3*Hr XI 4 ^u^^ll- if-^Jl, XI 8^3] ^SM; #7l 4*111 

°J ^ MIM^S] <^JL5. Xl^*Kr *fl 9^1# 3* 



<25> ;*}-§. ai ^ ^Ji^^oi)^ ^g- 4^ (MMSE : Minimum Mean 

Square Error), sg-g- 4^ (LMS : Least Mean Square), *fl^3 4<£ 

(RLS : Recursive Least Square) 54^31, 4# ^-g- «i tg^ ^ji^^^-^ 

S.^ q^- 3|.>gofl' oio^ ^ff-o} 71^^^- 
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^H^H, $)Sr^ ^jLSq- tf^sM $1^ ^IsM- CDMA & 

a] E]nl^:(^7lH>H A}-g-^ 1H± S = #o] ^ ^ 

<26> CDMA ^ ^-A]A]^aloll^^ E^l^(^-^:7l)oflA-] ^.ufl ^-A> 3 £| 

CDMA ^ 1-^1 a] ^a] el] ^-S- ^ Ralph T. Compton °1 *)] 

^1^- 7l^^lJ: (Ralph T. Compton, Jr, Adaptive Array in a 

Spread Spectrum Communication System, Proc. of The IEEE, Vol. 66, No. 3, 
pp. 289-298, March 1978) * *>-8-«H t^^A SLJL 9X^. 
<27> #^oflA^ 7l§^ls #^#^_°S Ralph T. Compton^ 7] &4\2l 

S-^-i- e*h2.3. *H 7l^^ CDMA o]^- ^a] Al^ofl ^-g- 7pg^}jl ^ ellt 
"J ^^7}^o]) ^a^ ^ 5^ £li ^>-g-*>^q-. 



^ 3iJL^ S-T Bfll ^ ^ ZL ^.4 A^^Tfl t^jq. 

«)E^ ^Al# 7ilA>^- Aj^-^sJ c^^ol (systolic array) ^-g-tr ^ 

£ 1* #S*>^, ^-^-Al^- Bfl<i ^AjAl^Efl^ ti fl<g o>Bfl i4(100)^ RF/IF/ADC 
#(110), ^ ^ V11E^(120), 7>#^1 «]Bl ^71(130), W^ol 
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^^-(140), ^^Hr ^-¥-(150), ^71(161), H}°}3. ^71(162), 7}^ 

41$. ^7l(i70) ^ = 3.4H(180)€- ^4^31, °1» #>M| 

*1 4^-4 ^A. 

<29> Di^ f # 7 1 tifl^ «V^m-( 100)4 ^71 RF/IF/ADC ^(110)^- 7l^tfl^ 
#7] 7>^1 tflBi 4^71(130)3. ^^tt ^"71 rq^m y J ^ 

^1M^(120, iE^ *J-)°fl*l 47H1 ^a]^ i^^C snapshot) ^IJlS. 

^ 7>^^1 «3]e14 -g-efl;*} * , s->q-5l «£(190)S ^H^14. 

<30> zj- ^13:^ nl^] ^5.^1^ (profile) ^Ji°1| 7}^\ 

o\ ^-2:71 ifl^ #7l zj- ^§71 (finger, 161HH ^ ^(de-spreading)^ ^L, <>1 ^ 
S4lJL«-g: #7l eflol^(RAKE) ^7l(l62)^Ai ^-^th -M^r tqoi 

E^tf} (de-inter leaver), *1] \fl 7l*l cflo]B| ^-^7l# ^4*}^ 

A. 3Hb14 Eefl^ *fl^ r-HojE^ zfzj- ^7l^ #71 3871(161) 

olH ^X^o} ^fl^ ^ ^ C-llolE-1 J^ofl ol-g-slai, #71 71(161)4 
PMpseudo noise) IHM 3.^1=1 #^£lfe PN #7l 7)^^S. ^^7} 

(170)^1 ^^o S feedback) 4 <H 7)^*\3L ^°11 *>-8-=M*l4. #7l 7l 

S^J: ^-^71(170)011^^ #7l 3g7^( 161 ) S w. E ^ ^^sl pn sj=# ^^1^ a] J: 
4 ^7l5M^ 7)^*\5LS-*\ OH- #71 7>f^l ^Ej <4^7l (130)3. # 

t3:4. 

<31> #71 Cl^l^ ^ ^ uflESj (120)4 4^ 7>^^1 ^E^ #7l 7l§A]Jl ^ 

^71(170)4 #^4 ^A]^ ^JM" °^°-3- 1>°r ^"71 7>f^l ^)El ^71(130) 
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Al^l-^ o]%)o] ^Sf o]^ aj-g- ^H^^ ^ ^Al^Vo.s ^^Al^cf. 
71 c]*Hi vilE^( 120 )4 ^71 7H^1 tfjel ^^71(130)^ ^ ^-71 4 

27] iflS] ^"71 ^§71(161)^ ^ofl n)-^ ^^E)J1, ZJ-Z^SJ >a-7l 7>^*1 ^E^ ^ 
71(130)^ ^-dL 7}-^l «]&|^ 7^Al^o]^]cf . ZIElJl, #7l n>o]aLS 

= 3.>HH(180H>H z}- ^^-#^0] $}o]b\ -i-A] ^ ^cHAlJio] afloat]-. 



< 32 > ^ 2^ zj-zj- <a ^*HH1 s.^*b ^ofi cfl^fl 7}^ 

*1 «)E^ ^Alz> 7fl^>-§- $\n <H3M (systolic array) 3-g-*t 

^ DD(Decision-Directed) ^ <|J:J1&1## ^#-*l# «fl^ ^41 

Ali^o^ ^Ml ^.^.^oj^. £ 21- ^E^, £ 2^ #*1 7}^*1 ^ 

^J2L$ 7l§^ls ^3 ^ °fl 5U<H*1 S. l*r *H7 r q-ui, 3 $\ 5L€- ^ 
<HH £ l^r ^^r. °1# Ji^ -*MI*1 ii^r^ 

<33> 4 33.^ ^IJ:^ *M1 2^ ^S*l<3 (profile) ^J£°11 

7l^s><^ ^. S7 -|uflo} z}- ^(finger, 261)^^1 ^ ^KK de-spreading) ^ JL, °1 
^iS-H^Sr ^ola-(RAKE) ^71(262)^1^1 ^^l*=r. ^€ ^Sl^E) 
Hi (de- inter leaver), *fl^ ^scl# 7i*J cflo]E) 4€7l# tr^El, 
BH3(263)# 71*1^ ^0} ^^^tf. i5}jEL BH3(263HM ^€ 
7l^S ^7l(270)S ^sH^. ^fl^ OH^s]- c-lH 

^ ^-S7lS] ^7l(261)«ll^ ^ Sterol ol *m £ c^lBl ^-S^l ol^. 

S\JL, ^71(261)^1 PN 3.B. ^7]S.^ PN 7}^*\2_ ^^7} 

(270)^ <a 
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e$°-S. feedback) 7l^lJr ^H}6|| A>-g-£] 0^4. 7}^*\s. IHM 

(270)^^ ^ eMEi(263HH ^§7 : |(261)^Bl PN 3. 

<*1» 7>^*1 ^ ^71(230)3. ^^4. ^ tt o^^ *3H 7]^ 

DD(Decision-Directed) ^ ^ <^Jl^#ole|-ji ^tr4. 



<34> £ 3^ E 1 ^ £ 2*11 £^1^ ^7] 2) ^-g: ^Ml^l-Tfl q-^\H ^S-Oltf. 

£ 3-g: ^aL^, ^"71 ^§71(300)^ ^1 tfl^^ ^1^(190,290)1- ^^5. ^ 
SH+sl-JL 3.^^ ^-=(350)^ 41«fl ^rH* *im 3#* W I/Q 

71(310, SE^r « ^MsJ- ^), *fl\i 7/0^71(320), *fl^ 

HQ ^7l (330) , Ajzi^-^ *flvg 7/^^71(340), mV^-^ //0#&7](351, 
352), Hl5l7l(357), ^f-S. ^Eldoop f i lter)(356) , NC0(Numer ical Controlled 
0scillator)(355), tJ;£^Kdeskew)(360) ^ £#7l(lock detector) (370)1- 

<35> ^7} *fl\| 31-8: ^ 
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//0##7l(31O)Sr <#7] #^M°1 #^(140,240)3.^ M 7 ^lt ^£.3. 
rt-o} tfl^^V Al^:(190,290)S.^-Bl *ti^ 3H^» *fl^ ^ 

^^-1- £<H^JU #7l ^sHr ^71(150,250)^ #7l S^, d)>*fl 

i ^ a1h^*8 7/^^71(320, 330, 340)3. ^-^A . »W 7/0 

71(251)^ 3} *1 (On-Time) PN S^J&t} 7c(chip duration)/2 ^ PN 

3^ ^71^* ^<8S>JI, #7l ^ HQ ^71(352)^ 

PN 3 = J±cf 7c/2 ^ ^ PN 2£S ^7l^ # 
^7l^-o] ^sj^ 7^ ^ tfHEi!- *fl-§-^ ^ c]«fl>H oflM^ll- ^W(354). 

oflu|^^ BBf^- ^S-Sl- ^ Zl-^1 CflgflA-1 ^^JI, ^ Ofluix]^ ^# ^ 

3: °1# 4N*1 ^71 ^ ^Ei(356)<Hl ^17^}^ 

<^m^Sl ^F-W. #71 ^S. ^(356)^1 %n^r NC0(355)1- 

^>7l ^*fl A}-g-£t}. ^-71 NC0(355)^r <y^Sl^ &o\) n}^ $}o]Q #s}-a- ^ 
^l7l^c-ll, ol o.^ #7l PN i^JEL 71(353)1- ^Htb^-. 

<36> £ 3cfl 51 A] ^ ta>5f ^-O] ; ^0^^ 7 }^9) 42:71 JZtflS. -fr 

*1 , #*1 42:71 PN ^1^^;0> ^Ajjr ^^7] 

<37> i 4^r ^- ^T^Sl Oj ^Aloflofl tt}-^ ^ ol ^> Bfll A^Efl 

3 ^ y c V ^ 7fl^^ 5*1^ ^lAl£olcf. £ 4# ^« 0 > 

^ ^aisi *H1^1 ^*}& £4. ^3 ##3^ ^«1^# ^n^g- 

Sj-'S IS-95 CDMA Al^ofl^ 71^1 ^-(400)*IH S-g- ^^l (410, 420, 

35-16 



m 10200G0069229 2001/10/15 

430)1:^ ^^?H Q^M, IMT-2000 jI^t ^M^l ^h]^1- 

^*Hir 71*1^- (400) ^Hd^ A ^aI^^t cf^-7l 410, 420, 

430-2.5.^-E-l nfl o} b\ #ofl ^ rf^- ^ oicf. ofll- ^"^71 

410<^1 ^^lJU*l^r dl^lE^ ^)o)jL rj^7l 430<^1 ^^^(Jl# C-flolE-l 
^-f , 71^1 ^(400)^1 z\ ^-^71^ cf^7l 430 

ol ^7) 410JH} 3.7fl^4. 7^ CilolE^ « ^ ^ 

# ^ ^&^o> ^&^r ^ $X±r ^ d)olEi<a rfc # 

<38> £ 5^ £ 1 ^ £ 2<i ^o]^ 5fl ^ o} ^3}-^ ^^«.(520), 

*m ^^71(310, 510) ^ ^^-¥-(500)^ ^-s.s.clcf. s. 51- 

^, ^^(520)^ sj-^* *fl« ol-g-^ *fl^ ^^71 (510)5.-?- Ei 

#^£H »W530H 5^ -^T^ 3\}o)t$ *fl^ ^^o] ^olig 

*ti^ nflo]^ ^^*>7fl ^cf. 

<39> M. ^o>^- ^SHr ^ *&^} ^M^l *HI*1 

^7l *fl>g ^71(510)3} n *m v«C»)3|. /Tfl «i^fl 

^ v,.,C— DO] 13}- ^ ™« *M*3 *fl^3 ^^Hr 

oil n^}^ 4^ 2o)l^«Ei 41- ^ 
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<40> v^OO =^C«>-»v<2C«> 



, «- cos a^.sine^.f q-Bj-ifljl, ^e^- \I ^1 3.7)2)- ^ 

<42> ^8 #3 /H-l«l^) *})^ 

^/7fi)# -&skh, /7«i^ii an)^- nti ^ *m ^&e) /(/?fi)€- 



<43> -^COGC"" 1 -!) = <*„sin e„+, • «„ cos e, 

[^=.*j-Xj 2] ^Cw+^GCn) = a„cos 9„ +1 • a„sine. 



<44> /OOGC" • 1 WO'-H 1 >GC«) =a=Csin 6„ +1 cos 9„-cos 9„ +1 sin e„) 



<45> a}7H, 1-2 (n) + <T2 (n)# ^nl^M ^ji*} 



<46> /("^(w-Hj^w+DgW 
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< 47 > 4S.-f-E.-1 ^^Hr^ *W3S ^^4^(180,280)^ 

^ ^ ^l^lS^ ■#-§: °l-§-*H #7l 7jol ^EB-f-(500)^ ^ 

<48> AT (w-l)H h-AT„r/7-AT-+-l) 

5] " C 5 " 

<49> £ 6^r SIH^ il-Sl ^T^Hr ^ *m 

^ ^7} « ^^715. ^^lS7> <a3(600)£U, ^^Jlfe -BfTH 

^ ^ PN ^7l^# ^^(610)^31, °]m -f-^fl^ 

tilMEl # ^JiSj- £1-51 ^3^7} ^ (620)3 ^, ^"71 ^ ^^71 
^ ##2°]7> ^(630)SM ^"^^o|# 7SA]^7fl ^th 

7fl^^ (660)3 <H*ltK ^-71 ^ <f*^7H ^ 

(650)^ SBfl^ Sfl^-i- iL^(640)£Kr3) ^-g-^o^tf. 

<50> ^oflA^ c£jr^. >gAloflofl ^T^H o} M}-^ ^^^^^^^ ole)^- ^X|ofl 
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^^Rr ^sl, «fl£ o>Efli4» ^-g-tb 71^1^- aI^H^ £.#ei ^-g- 

3 ^tfl±r 1-^.9.3: «^ ^ StU, J*M*3 *fl^4| ^ Sfl 
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[3^8" 1] 

&3L%^ 7}^^ «J]Eil- ^-^M ^^jo^*) ^*Hr xq^l 

^-2:71; 

-8-71 ^7M<%*\ °i-§-*h ^3*Kr 

^"71 ^ ^71^ ^O} $}o)^ ^2K^ 

^3*Hr £#3 ^^Hr 

^€ tfl °] El # 3}JiL# ^l^sfjl Alio] *:§~g- aflo^^. n}o]a. 

^-71 5L#ei ^^Hr ^^-iM^i ^^Hr 

t^o] 3g 7l o 1 «j^_g. og ^ y>o|- 7 )^]Jl1- iH^Kr 7l^AljL tg-^l ; ^ 
^■71 7)^*\3L ^^7} 9) <#7] ^41*IJl» ^ ^ ^7] t^jig «J 
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[%^# 2] 

^IjLlS 7>^1 ^E^ ^Bj^^-O.S.^| tij-g; ^«Hr t^S} t^j 

^ y J ; 

#7l 4^11 «J ^ ^E4Uo| ^*Kr 4^ 

*y<&* « ##7l; 

#71 « #^7l^ ^0} jQo]r3 *fl^ J=^fr| 

4-3 *H=- ^*Hr 

#7l ^3K- ^J^JjLE] H#E-1 ^1=1 
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#7} Z]}°}3. ^7]*H*\ ^11 ^*Rr ^-g- = 

^71; ^ 

^ ullE^O.S. *fl^*Kr tK^l 7>#*1 «]Ei ^^7l# ^"3 

^ ^ « ^ 71$ «J ^ <£jism* 3-8-tb ^*>-*l # yfl^ T^li 

[^T 1 ^ 3] 

#7l JE#&| $sHr ^JRr *fl^-§: <>l-g-^ ^"71 *fl^ ^«- S j=l 

^ *m ^^-» ^\ ^^^i 7^ BiH^ ^4 

^*Rr ^-§- ^31 £.3. ^ Silt ^ Al^V 71$ hi ^ ^Jiel#-i- 21 
[3^*8" 4] 
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^-71 5L^z] ^^Hr ^^fS^El 

S^l ^3*Hr ^* ^"^^ *m 3 BfllS ^ A]# 7l§ «J <£ZL£^# ^ 
l^tt 5] 

^-71 ^o] Aiej^-^ aj-g-a} o.s. -tm^l SH*! 3" ^ 

41Jl^ cflojEi ^uzj- -R-tl-t!: ^2}^^ tfl*M njB] tf^zJol* £ 

S-^lJliiL ^Vfe ^ ^ *1# 7l§ wl ^ ^ZL£l#^- 3-g-tb ^V-Al^- tifl<g 
[^t 1 ^- 6] 
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[3^8" 7] 

^7} 7 r #*l «l)Bl ^7lfe MMSE(Minimum Mean Square Error), LMSCLeast 
Mean Square), NLMS(Normal ized LMS) ^ RLS(Recursive Least Square) ^ ^-§- 

t ^ 7l§ U ^ ^Jie^* ^-g-^V ^V-*m sfl^ ^U^ea. 
[^t 1 * 8] 

^■71 7}^*1 ^B\ ^7}^ MMSE-DD(decision-directed), LMS-DD, NLMS-DD 
^ RLS-DD ^ Hl^^ <£jL5^-g- cl-§-sH 7>^1 «]Ei# ^SRr 
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9] 

^IJllS 7>#*1 «]Bl# ^><*| «£}^-<LS*l U-g- l^sfe l^r^l; 

#7] *)1 l^Til^ 2^31; 

#31; 

-8-71 *H 3^31^ «a^^> ^sHr-I- 

^€ ^l^^l HH^I -§- *H^<5}JI ^$.2) *#-8: *fl <H*Kr 5# 

^•71 4^31^1 #7] ^€ ^IS^l cflolEj ^ O.S 

^71^ ^oji- ;i^Kr *« 6#3l; 

4^ #3* 71^1 Jl» lH3*Kr *fl 7^3:741; 

#7] 7#3l^ #71 ^jA]lt <a^^> 7}^*1 «1B]# 

^ 8#31; ^ 

#71 8#7fl<*] ^a-a: 4^1 ^ h j ^m^si *H9# 

31» 3* ^HlilS. *m ^ sfl^i 7l§ <£ji3#* aj-g- 

3: ^r# w o v ^. 
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10] 

X) 9*<H 

^•71 XI 4^7\}±r, 

13 T 1 ^ 11] 

X] 9^1 &<H*1, 

<#7] Xl 6^Xl^r, 

^-71 4x2X1^ ^&-b|- >a-7l Xl 5^X1^.^ Xl^^r ^I^IJl^ vH}°]&\ 

« ill} ^3*Hr 3^ ^3 *m 3 311 £ Aj^V 7l§ «3 <£ 

12] 

XI 9 $X*\*\, 

^7) Xl 6^X1 fe, 
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-frW £#Ei ^sf^ofl rfl^ ^^o]§ ;^sfl =- Eflo]^ o| 

-g-*H A -§r°fl tfl*fl ^€ ^^K^ 3H## «U*M e 

[^^■^ 13] 

[3^8" 14] 

*)1 9^1 

MMSECMinimum Mean Square Error), LMS(Least Mean Square), 
NLMS(Normalized LMS) ^ RLSCRecursive Least Square) ^-g- <£jie| 
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15] 

^-71 ^i 9^1 

^-71 ^ 1 A-^c^o] AJ^S] ^it :&^Kr A 2^\^A]\ 

-#7l 3*\H.i£7)}S>\ ^^^V MMSE-DD (decision- 
directed), LMS-DD , NLMS-DD ^ RLS-DD -g-^ ^-§- ^ ^ ^asl^-i-. °]-g-sr}o} 

71 t^ig «J ^ tijE^o) 0^0.5. ^*Hfr *fl 9&7\}% S^-tb 
16] 
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41^5. 7>^^i -g-<5H i^^t^^i ^<*Rr *fl i^I; 

^1 1#7)1^ #^JL# ^-2^Rr 2^-7^1; 

3#7]1; 

^-71 a|j 3^7]1^ <a^^> *fl^3 ^^Rr 
*H 4^1; 

^IJ:^ c-flclE-l *jiL# afl^Sl-jL ^Is^l *#^r xlH^Rr 5 cf 

741; 

4^7)1^ >a-7l ^£ ^Ul^I tiHEi ^JlS *>o> 

^7^ # ^o. o^tij-o} 7l§Ais^- ^sRf- 7#7fl; 

#7] *fl 7#7fl^ #^4 >y-7l ^^1^1- MMSECMinimum Mean 

Square Error), LMS(Least Mean Square), NLMS ( Norma 1 i zed LMS) ^ 
RLSCRecursive Least Square) ^ ^-g- «&Jie|^-g: °l-g-«H 7>^*1 

bUs ^1 8^: Til; ^ 

^"71 *D 8^-711^ 4^8 ^lH U ^ ^lUM^l SJ^^-S. ^ll^Rr ^19 

Si* ^ 91^ 71^- nfl^fl. 
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l^^ty 17] 

^7) 4^ ^S7l<a] 43 1-^- ^j*Hr *ll Ha^l; 

*il l ^ ^-i-s] #3wH=- 71] 2*1*. #31; 

^-71 Til 2 ^W-^TflSl ^-71 4^ ^1^6> zj-zj-o] 

^71 ^11 3 *| JLi&Tflsl #^ ^"71 MMSE-DD 
(decision- directed), LMS-DD , NLMS-DD ^ RLS-DD ^ ^Jl^^ 

o)$.ffrd\ 7 >#^1 «]El# ^^Kr *H 4^ tL^7ll# a#*KZ, #7l 8^1^ 
^33M- ^"71 cl^l^ f§s§ vHE^o^ o.^ Tfl^sRr Tfl 9^7111- 
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IS. 2] 



r<r< 
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[£ 5] 



nfo|3£ HS M\ MO 80, 
280)S¥&1 £>S 4»d 4!4 

s| e|| oi Et & 3s 



500 



1 90. „„/ ^ 
290 V " 



520 

<V,(n + !)*/(« + I) + + 1) 



510 



530 



320, 330, 
340 



6] 



• 610 



^ PN 2£2 tt&ll^ 4=S 



660 



XHg See 0IS8KH 

maisj jjjgoj ai^g 
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